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PURPOSE:To obtain a synthetic resin coated metal plate for a printed circuit board having an insulating 
layer of uniform quality. 

CONSTITUTIONS synthetic resin and an inorg. filler are kneaded and subsequently ground to prepare a 
fine powder which is, in turn, applied to a metal plate by electrostatic painting to form an insulating layer. A 
metal foil or plate is further placed on the surface of the insulating layer and the insulating layer is 
compressed under heating and pressure to be unified with the metal foil or plate to obtain a synthetic resin 
coated metal plate having uniform quality. The insulating layer containing a large amount of the inorg. filler 
and having uniform quality can be formed by electrostatic painting and a metal core or metal base printed 
wiring board especially excellent in radiation properties is obtained. 
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(57) [Abstract] 

[Constitution] After nixing with liquid crystal polymer and sol 
uhle non- liquid crystal polymer which possessself-orientation 
characteristic to solvent in range of weight ratio 30:7 0 or 1 
0:90, liquid crystal polymer andand heating to tenperature 
where liquid crystal polymsr can maintain liquid crystalline state 
abovethe melting tenperature of non- liquid crystal polymer, 
extrusion molding it does, it produces liquid crystal polymer 
nicrospherebody which has average particle diameter 0.5 to 10 
pmby dissolution and removal doing non- liquid crystal 
polymer next withthe solvent. 

[Effects)] As for above-mentioned sphere, To formliquid cry 
stal with rrolten state condition by feet that solidification 
itdoes, there to be a regularity from liquid crystal structure 
which molecular chain arrangesinside liquid crystal domain, 
being novel ones where surface shows smooth solid structure, 
because it is superior in heat resistance and chemical resistance 
■ and solvent resistance, starting material for powderformation, 
starting material for bake molding, filler of thermoplastic 
polymer material and thethermosetting polymeric material, it 
is useful in heat resistance paint and enamel and filler etc 
ofthe adhesive. 
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[daim(s)] 

[Qaim 1] After nixing with liquid crystal polymer and soluble 
non- liquid crystal polymsr which possessself-orientation 
characteristic to solvent in range of weight ratio 30:7 0 or 1 
0:90, liquid crystal polymer andand heating to temperature 
where liquid crystal polymer can maintain liquid crystalline state 
abovethe mslting temperature of non- liquid crystal polymer, 
manufacturing method of liquid crystal polymsr microsphere 
body which has theaverage particle diameter 0.5 to 10 pm 
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which consists of feet that extrusion molding it does, dissolution 
and rermvaldoes non- liquid crystal polymer next with solvent 
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[0003] 



[0004] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention is something reg 
arding novel nmufkiuring method of liquid crystal polymer 
nicrosphere body. This microsphere body, starting material 
for powder formation, starting material for the bake molding 
filler of thermoplastic polymer material and thermosetting 
polyneric material, is useful in heat resistance paintand enamel 
and filler etc of adhesive. 

[0002] 

[Prior Art] Until recently, it is produced by pulverizing polymer 
of solid stateas production method of rricroparticle of 
polyner. In addition, also method which obtains spherical 
particle by suspension polymerization method isinformed But, 
there is a deficiency that with method of former, as for the 
sphere it cannot be acquired and only rricroparticle of 
amorphous and therricroparticle of fibril can acquire. In 
addition, withmsthod of the latter, there is a deficiency that 
tentorial which is acquired by suspension polymerization is 
United And, in case of liquid crystal polymer, it was not 
possible to mike nicrosphere particle, withthese any method 

[0003] 

[Problem* to be Solved by the Invention] As for this invention, 
it is something which can do that method whichproduces 
spherical particle body which consists of liquid crystal polymer 
which is superiorin heat resistance and chemical resistance 
sinply efficiently in industrially is offered as object. 

[0004] 

[Means to Solve the Problems] As for these inventors, Of repea 
ting various research in order to develop industrial production 
rmthod of liquid crystal polymer spherical particlebody wttch 
possesses desirable property where before you inscribed asfor 
result, It nixes with liquid crystal polymer and soluble non- 
liquid crystal polymer which possess self- 
orientationcharacterisdc to solvent at fixed ratio, liquid crystal 
polyner and with temperature above melting temperature of 
non- liquid crystal polymer, itheated to temperature where 
liquid crystal polymer can maintain liquid crystalline state, 
extrusion moldingdid, it discovered fact that it can achieve 
object, by thedissolution and removal doing non- liquid crystal 
polyrrer nsxt with solvent, forming this invention itreached 



P.3 



' [0 0 0 5] rfcfrfc, *«9ltt„ SSJEfltt*****!! 



[0 0 0 6] *8PJi*s£lzffli*4;fcfttt*#*ld\ §affi|pl 



[0007] d©*?^- * hotivWSi&tfW—b L 



[ooos] xmtt&izmi^ftfc&feMft+it, mmz 

[0 0 0 9] *«W»ftlcfet^TI4, 5S*lSUMHP4:#*fl 

TOO 1 0] ;* 3 a B ttiS»^<DjS^SlJ^3 0lS%ckyt^ 
< ft £ 1 5Siltt*#**«7 -r ? 'J JM*<D * * h 9 t ft y 

tia^u *fci o«a%j:yvj>fc<fc4 

0. 5.-1 OWmflOaflttB^SStttt^ffft^ft^. 



[0011] C(D<fc5(3Lri#btifc;I^ftli, »HJ*»© 

[0 0 12] ^^ya.-fftHL«)IBI=, X^yzL-5feSSIi^ 
¥*rSB££ (D i$r-fa>HHaiI8 (D) ffltt. L/DI44 



point of on basis of this knowledge. 

[0005] It is something which offers manufacturing method of li 
quid crystal polymer microsphere body which has theaverage 
particle diameter 0.5 to 10 \sm which consists of fact that 
after nixing with liquid crystal polymer andthe soluble non- 
liquid crystal polymer which possess self-orientation 
characteristic to solventin range of weight ratio 30:7 0 or 1 
0:90, liquid crystal polymer and and heating to temperature 
wherethe liquid crystal polymer can maintain liquid crystalline 
state above melting temperature of non- liquid crystal polymer, 
the extrusion molding it does namely, this invention, dissolution 
and removal does non- liquid crystal polymer next withthe 
solvent. 

[0006] If liquid crystal polymer which is used for this invention 
method is something which possesses self-orientation 
characteristic, especially it is not restricted, but it can usefor 
ideal thermotropic liquid crystal polymer. 

[0007] As this kind of thermotropic liquid crystal polymer, thos 
e of aromatic type like for example Vectra A aredesirable. 

[0008] If non- liquid crystal polymer which is used for this inve 
ntion method is soluble ones in the solvent, especially it is not 
restricted polyethylene terephthalate, polybutylene 
terephthalate , the polycarbonate , polystyrene , 
polyii£tl^lmethacrylate and acrylonitrile - styrene 
copolyirer etc can be listed,but as desirable ones. 

[0009] Reading to this invention method, it is necessary to mi 
x with liquid crystal polymer and thenon- liquid crystal polymer 
to weigfit ratio 30:7 0 or 1 0:90. 

[0010] Whennixture fraction of liquid crystal polymer when it 
becomes many, in comparison withthe 30 wt% liquid crystal 
polyirer becomes network of fibril, when melting thenon- liquid 
crystal polymer with solvent, spherical particle it decreases it is 
not acquiredand, in addition in comparison with 10 wt% , 
average particle diameter is notacqvrired liquid crystal polymer 
spherical particle of 0.5 to 10 

[001 1] Blend which it acquires in this way forms in strand or th 
esheet in accordance with conventional method of extrusion 
molding, by single screw screw extrusion and the twin screw 
screw extrusion and gear purrp extrusion etc. 

[0012] Case of screw extrusion, inserting breaker plate in flow p 
ath of molten resinwhich from screw end reaches to strand die 
and sheet die, extrusion isdone, but it does not insert mesh. In 
addition, when strand die is used, as for parallel part length (L) 
of die andratio and L/D of outlet diameter (D) of die it is 
desirable to be a4 or less. 
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[0013] Regarding this extrusion molding it is done under moldin 
g tenperature or other molding condition where liquid crystal 
polymer canmaintain liquid crystalline state. 

[0014] Next, selectively polyethylene terephthalate is melted f 
rom molded article which it acquires in thisway, with solvent , 
separating due to filtration, or centrifugal separationetc 
spherical particle is acquired by removing 

[0015] As this lord of solvent, Melt liquid crystal polymer, it t 
o be, Is something which if non- only liquid crystal polymer 
selectively is mslted, as forespecially restriction it is not 
nitrobenzene , phenol , m- cresol , theo- chlorophenol , 
trifluoroacetic acid , aromatic hydrocarbon, carbon 
tetrachloride and methyl x j p 8 > ketone , it can use 
acetone , ethyl acetate , ethylene chloride , formic acid , the 
dimstlylformanide , dimethyl sulfoxide , dimethyl sulfone , 
tetramethyl sulfone , tetramethylene sulfoxide and methylene 
chloride etc,but according to types of non- liquid crystal 
polymer. 

[0016] Regarding to this invention method, as liquid crystal pol 
ymer when it uses polyethylene terephthalate inaddition 
thermotropic liquid crystal polyester, as non- liquid crystal 
polymer, it seems that is shown in the attached figure, it can 
acquire thermotropic liquid crystal polyester microsphere body 
of perfect sphere substantially. 

[0017] Liquid crystal polymer microsphere body which it acquir 
es in this way is separated from the solvent, ethanol , being 
acetone and or water etc after washingwell, air dry or reduced 
pressure drying does is refined 

[0018] Spherical particle which it acquires in this way has avera 
ge particle diameter of 0.5 to 10 (Jm,shows solvent resistance 
vis-a-vis many organic solvent, has possessed or other 
propertywhich does not show shape change to 250 °G 

[0019] 

[Effects of the Invention] It possesses marked effect that liquid 
crystal polymer microsphere body of this invention formsthe 
liquid crystal with molten state condition, by fact that 
solidification it does,there is a regularity fromliquid crystal 
structure which molecular chain arranges inside the liquid crystal 
domain, they are novel ones where surface shows smooth solid 
structure, being aliqiid crystal polymer spherical particle which 
does not look at example in past, is superior in heat resistance 
and chemical resistanceand solvent resistance. 

[0020] Therefore, as for liquid crystal polymer microsphere bod 
y of this invention, making use of this Idndof characteristic 
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which is superior, starting material for for example powder 
formation, starting material for bake molding, filler of 
thermoplastic polymer material and thermosetting polymeric 
material, it is useful inthe heat resistance paint and enamel and 
filler etc of adhesive. 

[0021] 

[WorlringExample(s)] Next this invention furthermore is expla 
ined in detail with Working Example. 

[0022] Working Example 1 and Comparative Example 1 to 2 

Pellet of aromatic liquid crystal polyester ( Vectra A 950 and 
Polyplastics Co. Ltd (DB 69-075^130) supplied ) and pellet of 
polyethylene terephthalate predetermined amount itnixed, 
lengthwise sheet of extrusion and thickness 0.3 to 1 mm it 
fom^ with extnrion temperature 31 0°Cwith90°C 1 2 
hours , furthermore 4 hours after drying, makinguse of extruder 
and sheet die of cylinder internal diameter 30 mm with 150 °C. 
This time, breaker plate was inserted into inlet of melt flow 
path of thecrosstead which connects cylinder and sheet die. 
solid sheet which it acquires in this way after cooling was soaked 
inthe trifluoroacetic acid, polyethylene terephthalate was 
- melted, spherical particle was acquired with filtration, 
electron microscope photograph of spherical particle which is 
acquired was shown in theFigure 1 . In addition, average particle 
diameter of this spherical particle was shown in Table 1 . 

[0023] 
[Table 1] 
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[0024] Working Example 2 

Predetermined amount it nixed pellet of aromatic liquid crystal 
polyester (Vectra A 950), and pellet of polyethylene 
terephthalatethe extrusion and strand it formed with extrusion 
temperature 300 °C with 90 °C thel 2 hours , furthermore 4 
hours after drying, making use of extruder andthe gear pump 
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and strand die (AsforiyD2and outlet diameter 4 mm) of 
cylinder internal diameter 30 mm with 1 50 °C strand which it 
acquires in this way after cooling was soaked inthe 
trifluoroacetic acid, polyethylene terephthalate was raited, 
spherical particle was acquired with filtration 

[Brief Explanation of the Drawing®] 

[Figure 1] Electron microscope photograph which shows struc 
ture of spherical particle which is acquired withthe Working 
Example 1 of this invention. 



[01] [Figure !] 
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